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We present 2 cases of a large thymoma with invasion to the hilum of the lung and pleural dissemination. Case 1:
a 47-year-old woman was diagnosed with a type B3 thymoma with abundant left pleural effusion and multiple
pleural masses, Masaoka stage IVa. A radical resection was planned after chemical pleurodesis and systemic
chemotherapy. The left main pulmonary artery and left upper and inferior veins were dissected and resected in
the pericardium, while the left main bronchus was cut behind the pericardium through a median sternotomy.
Next, the median incision was closed and a left posterolateral thoracotomy was made, thus allowing the
pleuropneumonectomy to be safely performed. Case 2: a 47-year-old woman was diagnosed with a type B3
thymoma with lymph node swelling and multiple pleural masses, indicating Masaoka stage IVb. Following
induction chemotherapy, a thymothymectomy combined with a right pleuropneumonectomy was performed
under a median sternotomy followed by a right posterolateral thoracotomy. The left brachiocephalic vein (BCV)
was reconstructed with a ringed polytetrafluoroethylene (PTFE) graft, followed by resection of the right BCV. Next, the
right main pulmonary artery and right upper and inferior veins were resected in the pericardium, and the right main
bronchus was cut behind the pericardium, followed by reconstruction of the right BCV. Finally, the median incision was
closed and a right posterolateral thoracotomy was made, thus allowing performance of a safe pleuropneumonectomy.
The median sternotomy allowed safe dissection of pulmonary vessels surrounding the hilum of the lung and, in
combination with a posterolateral thoracotomy, was required for performing a pleuropneumonectomy in patients with
a huge thymoma with pleural dissemination.
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A Masaoka stage IV thymoma is defined as a tumor
with pleura or pericardial dissemination, while standard
treatment for affected patients has not been established
[1]. Here, we report two patients with a stage IV thym-
oma successfully treated with chemotherapy followed
by a radical resection with a pleuropneumonectomy
through anterior approach combined with posterolat-
eral thoracotomy.* Correspondence: yshintani@thoracic.med.osaka-u.ac.jp
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Case 1
A 47-year-old woman was presented with pain in the
dorsal region, accompanied by dyspnea. Chest X-ray
findings showed abundant left pleural effusion and a
computer tomography (CT) scan revealed a mediastinal
tumor sized 13 × 12 × 9.6 cm, abundant left pleural effu-
sion, and pleural tumor, Masaoka stage IVa (Fig. 1a).
Histopathologic analysis of a CT-guided percutaneous
core biopsy specimen resulted in a diagnosis of type B3
thymoma. Chemical pleurodesis with 5 Klinische Einheit
(KE) of OK-432 was performed, and systemic chemo-
therapy with cisplatin (60 mg/m2 on day 1) and etopo-
side (120 mg/m2 on days 1–3) were administered overle is distributed under the terms of the Creative Commons Attribution 4.0
rg/licenses/by/4.0/), which permits unrestricted use, distribution, and
e appropriate credit to the original author(s) and the source, provide a link to
changes were made. The Creative Commons Public Domain Dedication waiver
o/1.0/) applies to the data made available in this article, unless otherwise stated.
Fig. 1 a Chest CT scan showing an anterior mediastinal tumor with abundant left pleural effusion and multiple pleural tumors. b CT scan image
obtained after chemical pleurodesis and systemic chemotherapy showing a mediastinal tumor that has invaded the hilum of the left lung and
multiple disseminated masses
Shintani et al. Surgical Case Reports  (2015) 1:75 Page 2 of 54 cycles with partial response. Subsequently, CT scan-
ning demonstrated a mediastinal tumor invading the
upper lobe of the left lung, while multiple disseminated
masses were also apparent throughout the pleural cavity
because of an absence of pleural fluid (Fig. 1b). Follow-
ing a thorough clinical assessment, a radical resection
with a left pleuropneumonectomy was proposed. The
anterior mediastinal tumor was considered to have in-
vaded the hilum of the left lung including the main pul-
monary artery; we planned to dissect the hilum in the
pericardium through anterior approach. After a median
sternotomy, we found that the mediastinal mass involved
most of the pericardium and the hilum of the left lung.
The left main pulmonary artery and left upper and infer-
ior veins in the pericardium were resected. We consid-
ered it difficult to excise the left main bronchus through
a left posterolateral thoracotomy because the tumor in-
vaded the hilum of the lung; thus, the left main bron-
chus was cut behind the pericardium through a median
sternotomy (Additional file 1: Video 1). Next, the me-
dian incision was closed and a left posterolateral thora-
cotomy at the fifth intercostal incision was performed
for a pleuropneumonectomy (Additional file 2: Video 2).
The pericardium and diaphragm were reconstructed
with a Gore-Tex patch. Surgical operating time was
617 min, and total blood loss was 3650 cc. The postop-
erative course was uneventful, and the patient was dis-
charged on postoperative day 26. Four years after the
pleuropneumonectomy procedure, a chest CT scan re-
vealed no disease.
Case 2
A 47-year-old woman was presented with cough and
dyspnea. Chest X-ray findings showed mediastinal en-
largement, and CT scan images revealed a mediastinaltumor sized 12 × 10 × 8.5 cm, which was tightly adhered
to the superior vena cava (SVC) and pulmonary trunk,
along with swelling of the tracheobronchial lymph nodes
and multiple pleural masses, Masaoka stage IVb (Fig. 2a).
A CT-guided percutaneous core biopsy procedure re-
sulted in a diagnosis of type B2 thymoma. Following in-
duction chemotherapy (every 3 weeks for 3 cycles) with
doxorubicin (40 mg/m2 on day 1), cisplatin (50 mg/m2
on day 1), vincristine (0.6 mg/m2 on day 3), and cyclo-
phosphamide (700 mg/m2 on day 4), a second chest CT
scan examination showed regression of the mediastinal
and pleural masses (Fig. 2b). We planned a thymothy-
mectomy combined with a right pleuropneumonectomy
under a median sternotomy, which allowed us to ap-
proach the great vessels in the pericardium. To control
the right pulmonary artery, the left brachiocephalic vein
(BCV) was reconstructed with a ringed polytetrafluoro-
ethylene (PTFE) graft, followed by resection of the right
BCV. Next, the right main pulmonary artery and right
main bronchus were cut, followed by reconstruction of
the right BCV (Additional file 3: Video 3). We then per-
formed a right posterolateral thoracotomy at the fifth
intercostal incision for a pleuropneumonectomy. The
pericardium and diaphragm were reconstructed with a
GORE-TEX patch. Surgical time was 811 min and total
blood loss was 2700 cc. On postoperative day 1, chest
X-ray findings revealed protrusion of the heart into the
right thorax (Fig. 3a) and a re-thoracotomy was per-
formed, during which we found cardiac herniation from
the repaired pericardial defects (Fig. 3b). The heart was
returned to its normal position (Fig. 3c), and the peri-
cardial defect was repaired again with a GORE-TEX
patch. The patient recovered (Fig. 3d) during a postop-
erative course that was uneventful and discharged on
postoperative day 35. One year later, chest PET-CT
Fig. 2 a Chest CT scan showing an anterior mediastinal tumor that is tightly adherent to the superior vena cava (SVC) and pulmonary trunk with
swelling of the tracheobronchial lymph nodes and multiple pleural masses. b Chest CT scan showing a regression of the mediastinal and pleural
masses after induction chemotherapy
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bolic spots indicating recurrence in the thoracic cavity,
and the masses were treated by radiotherapy. At the
time of writing, the patient was alive with recurrent dis-
ease for 4 years.Fig. 3 a Chest X-ray showing protrusion of the heart into the right thorax. b In
defects. c Intraoperative view showing the heart returned to its normal position
after re-thoracotomyComments
Optimal treatment for a Masaoka stage IVa thymoma
with pleural dissemination has not been established.
Even in patients with a locally advanced and initially
unresectable thymoma, treatments with inductiontraoperative view showing cardiac herniation from the repaired pericardial
. d Chest X-ray showing that the heart was returned to its normal position
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good overall survival rates [2, 3]. Kondo et al. also re-
ported that thymomas have a moderate response rate to
chemotherapy or radiotherapy; thus, multimodality ther-
apy involving surgery, chemotherapy, and radiotherapy
appears to increase the rate of complete resection and
survival in the advanced thymomas [4]. Some have re-
ported that surgical debulking is acceptable for an inva-
sive thymoma, because of the potential for a favorable
outcome [5]. We agree with that concept and prefer
conservative treatment with resection of visible dissemi-
nated nodules by a partial pleurectomy for patients with
a stage IVa thymoma. Whereas macroscopic total resec-
tion of tumors appears to be a promising prognostic fac-
tor in Masaoka stage IVa thymomas, it was impossible
to conserve the lung because of tumor invasion to the
hilum especially to the main pulmonary artery in both
cases; thus, we considered that a pleuropneumonectomy
was a feasible approach in these present cases. Several
reports of a pleuropneumonectomy procedure for stage
IVa thymoma have demonstrated it to be technically
feasible and showed short-term good results [6, 7]. A
pleuropneumonectomy would seem to be warranted for
a small number of highly selected patients with ad-
vanced or recurrent thymoma extensively involving the
pleural space. Thymoma is a malignancy with a gener-
ally good prognosis [8]; thus, further evaluation of the
long-term outcomes is needed to determine the indica-
tions for pleuropneumonectomy for patients with
advanced thymoma.
Generally, the intrathoracic vessels and main bronchus
are dissected using a thoracotomy during a pleuropneu-
monectomy for patients with a malignant mesothelioma.
However, in that procedure for patients with a thymoma,
pulmonary vessels cannot be dissected because of tumor
invasion to the hilum of the lung. Furthermore, a me-
dian sternotomy or posterolateral thoracotomy alone is
not adequate for pleural exploration. Although the com-
bination of a partial median sternotomy with an anterior
thoracotomy (hemi-clamshell) facilitates exposure of the
pleural cavity, this approach is not adequate for pleurop-
neumonectomy. Thus, we dissected pulmonary vessels
in the pericardium using a median incision in the
present cases. Yang et al. reported that a median ster-
notomy was added for en bloc total thymectomy imme-
diately after resecting the lungs and pleura via a
posterolateral thoracotomy [9]. We prefer to secure
pulmonary great vessels before pulmonary resection to
avoid massive bleeding from lung parenchyma; thus, we
first dissected pulmonary vessels in the pericardium
using a median incision. In addition, the main bronchus
was easily excised and cut within the main bronchus
about 2 cm below the carina through a median sternot-
omy. A short mainstem bronchial stump is optimalwhen performing pneumonectomy and pleuropneumo-
nectomy; thus, this approach may be useful for these
patients. Thereafter, the median incision was closed
and a posterolateral thoracotomy at the fifth intercostal
incision was made following a position change from a
spine to lateral decubitus position, thus allowing the
pleuropneumonectomy to be safely performed. Our
approach may result in a safe procedure for resection of
a large thymoma invading the hilum of the lung with
pleural dissemination. Our second case developed
cardiac herniation and underwent a re-thoracotomy for
repair. Defects in the pericardium are larger with a
thymothymectomy combined with a pleuropneumo-
nectomy using median and posterolateral incisions as
compared to a pleuropneumonectomy using a postero-
lateral incision; thus, pericardial defects should be care-
fully repaired with a strong material.
Conclusions
We treated two patients with a large thymoma with inva-
sion to the hilum of the lung and pleural dissemination.
The median sternotomy allowed safe dissection of pul-
monary vessels surrounding the hilum of the lung and, in
combination with a posterolateral thoracotomy, was
required for performing a pleuropneumonectomy in pa-
tients with a huge thymoma with pleural dissemination.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images.
Additional files
Additional file 1: Video 1. After performing a median sternotomy, the left
main pulmonary artery and left upper and inferior veins were resected in the
pericardium, and the left main bronchus was cut behind the pericardium
through a median sternotomy.
Additional file 2: Video 2. A left posterolateral thoracotomy at the
fifth intercostal incision was performed for a pleuropneumonectomy.
The pericardium was reconstructed with a GORE-TEX patch.
Additional file 3: Video 3. After reconstruction of the left brachiocephalic
vein (BCV) with a polytetrafluoroethylene (PTFE) graft and resection of the
right BCV, the right main pulmonary artery and bronchus were resected by a
stapler, followed by reconstruction of the right BCV with a PTFE graft. Then, a
right posterolateral thoracotomy at the fifth intercostal incision was performed
for a pleuropneumonectomy.
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